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Frequency of imaging per episode of illness 

Clinical presentation 

Ratio of imaging frequency, self-

referrers/radiologist-referrers 

Chest pain 1.9 

CHF 2.7 

Difficulty urinating 2.2 

GI bleeding 1.7 

Headache 4.3 

Knee pain 7.7 

Low back pain 3.6 

Transient cerebral ischemia 4.7 

URI 2.3 

UTI 2.4 

*Hillman et al, JAMA 1992; 268: 2050 



U.S. GAO Report, “Referrals to Physician-Owned Imaging 

Facilities Warrant HCFA’s Scrutiny”, 10/94 

• Compared rates of imaging for MDs having in-practice 

imaging equipt with rates for other MDs who referred 

elsewhere. 

• Based on Medicare claims covering 19.4 million office 

visits & 3.5 million imaging studies in FL during 1990. 

• Ratios of imaging rates, self-referrers/outside referrers: 

MRI 3.06 

CT 1.95 

US 5.13 

Nuc Med  4.52 

X-ray 2.10 



Imaging Utilization: Same-Specialty-Referral Group vs. 

Radiologist-Referral Group -- likelihood of imaging 

 

Gazelle GS et al, Radiology 2007;245:517 



Effects of Self-Referral on Costs 

Hughes DR, Bhargavan M, Sunshine JH, Health Affairs 2010;29:2244 

data from Medicare 

5% Research 

Identifiable Files, 04-07 

from evaluation of 733,459 

Medicare episodes of care, 

grouped into 20 combos of 

a clinical problem + an 

imaging technique 



Washington Post 

7/31/09 



MedPAC report to the 

Congress, June 2009: 

contained a chapt titled 

“Impact of Physician 

Self-Referral on Use of 

Imaging Services Within 

an Episode” 

Studied 493,000 

episodes of care, 

comparing use of 

imaging among MDs 

who self-referred & 

those who instead 

referred to hospitals or 

imaging centers 



MedPAC Report to the Congress, June 2009 

• All episodes showed higher imaging use with self-

referral; those pts were up to 2.3X as likely to 

receive at least 1 imaging study during the episode. 

• Episodes with a self-referring MD had 5-104% 

higher imaging spending than those with a non-self-

referring MD. 

• Example: 14% of all migraine episodes with self-

referring MDs had MRI vs 8% with non-self-

referring MDs. Migraine episodes with self-referring 

MDs had 85% more spending on MRI.  





Oct 2012 GAO Report on Self-Referral for 

MRI & CT in Private Offices & IDTFs 

• 2004 to 2010: self-referred MRI grew by 

84% vs 12% for non-self-referred MRI.  

• Self-referred CT grew by 107% vs 31% for 

non-self-referred CT. 

• In 2010: self-referrers averaged 36.4 MRI 

referrals vs 14.4 for non-self-referrers. 

• Self-referrers averaged 73.2 CT referrals vs 

32.3 for non-self-referrers. 



Only a Small % of Pts Having High Tech 

Imaging Have Had Office Visits the Same Day 

Sunshine J, Bhargavan M, Health Affairs 2010;29:2237 



Effect of self-referral on 

use of IMRT in Medicare 

prostate cancer pts 

GAO 13-525, issued July 2013: 

“Higher Use of Costly Prostate 

Cancer Treatment by 

Providers Who Self-Refer 

Warrants Scrutiny” 



Use of IMRT to treat prostate ca 

by urologists who acquired IMRT 

and became self-referring vs. 

urologists who did not self-refer 

for IMRT. Were 2 separate study 

groups, each with their own 

matched control groups. 

Mitchell JM, NEJM 2013;369:1629 



Thank you! 



Utilization of extremity x-rays among orthopedists 

(1784), podiatrists (1425), & rheumatologists (103) 

in 2001 – NYC fee-for-service HMO 

self-referrers radiologist-referrers 

# of studies 92,979 8047 

exams/100 office visits 32 17 

frequency of bilateral 

exams 14% 10% 

* Litt, Radiology 2005; 235: 142 



Effect of Financial Incentives on Test-Ordering in 

an Ambulatory Care Center 

• Examined lab and x-ray ordering habits of 15 MDs in a for-

profit ambulatory care center in Boston. Lab & x-ray were on-

site. 

• Prior to 1985, the MDs were paid a flat salary. 

• During 1985, financial incentives were introduced, which 

allowed MDs to earn bonuses based upon revenues they 

generated. 

• 3 winter months of 1984-85 (before) and 1985-86 (after) were 

compared. 

• 11 of 15 ordered more x-rays in ’85-86; overall utilization by the 

group  by 16%. 

• 13 of 15 ordered more lab tests in ’85-86; overall utilization by 

the group  by 23%. 

*Hemenway, NEJM 1990; 322: 1059 



Volume of MRIs in Private Offices, by Specialty 

Owning/Leasing the MRI Units, Medicare 2010 

2010 Medicare 

volume 

% change since 

2000 

radiologists 1,410,456 +67% 

nonradiologist 

MDs & other 

providers 502,384 +363% 

IDTFs 603,509 +188% 

Levin DC, Rao VM et al, JACR 2008;5:105 

(data in paper through 2005) 



Volume of CTs in Private Offices, by Specialty 

Owning the CT Units, Medicare 2010 

2010 Medicare 

volume 

% change since 

2000 

radiologists 1,915,696 +96% 

nonradiologist 

MDs & other 

providers 946,198 +454% 

IDTFs 389,715 +417% 

*Levin DC, Rao VM et al, JACR 2008;5:1206 

data in paper through 2006 



private offices 

hospitals 

Levin DC et al, JACR 2013;10:198 

Radionuclide 

Myocardial Perfusion 

Imaging 



Effect of MRI ownership on negativity rate of scans: 

Results from a single radiology group who read for one 

orthopedic group that self-referred & another group that 

referred to Duke radiology 

shoulder 

Amrhein, Kilani et al, AJR 2013;201:605 

Knee MRI Study 

--700 cases 

-- 33% were negative from the 

financially incentivized office. 

-- 25% were negative from the non-

financially incentivized office 

  Lungren, Kilani et al, Radiology 2013;269:810 



MedPAC Report to the Congress, June 2009 


